Characterization of a mitochondrial matrix protease catalyzing the processing of adrenodoxin precursor.
Adrenodoxin (Ad) is synthesized as a larger precursor (preAd) by cytoplasmic polysomes and then transported into mitochondria concomitant with its proteolytic processing to the mature form. The protease in bovine adrenal cortex mitochondria, which converts preAd to the mature form, is a metalloprotease in the matrix (Sagara, Y., Ito, A. & Omura, T. (1984) J. Biochem. 96, 1743-1752). In this study, the protease was purified about 100-fold from the matrix fraction of bovine adrenal cortex mitochondria. The partially purified protease converted not only preAd, but also the precursors of malate dehydrogenase (MDH) and 27 kDa protein (P-27) to the corresponding mature forms. However, it was inactive toward the precursors of P-450(SCC) and of P-450(11 beta). Since isolated rat liver mitochondria can import and process preAd as efficiently as bovine adrenal cortex mitochondria, we partially purified a preAd-processing protease from rat liver mitochondria and compared its properties with those of the bovine adrenal cortex enzyme. The properties of the rat liver protease were indistinguishable from those of the bovine adrenal cortex enzyme in molecular weight determined from Sephadex G-150 gel filtration, metal requirement and ability to process preMDH and preP-27. The rat liver enzyme was also inactive toward the precursors of P-450(SCC) and P-450(11 beta). These results indicate the presence in both adrenal cortex and liver mitochondria of the same type of processing protease, which processes preAd and also the precursors of some other mitochondrial proteins.